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1 . Applicants arguments filed July 19, 2004 have been fully considered but they are 
not persuasive. 

a. The applicant argues that the Kimmel does not teach calculating a gradient of 
a penalty functional includes a weight function that obtains values close to the algorithm 
of the illumination of the image over most parts of the image. The examiner disagrees. 
Kimmel teaches calculating a gradient of a penalty functional includes a weight function 
that obtains values close to the algorithm of the illumination of the image over most 
parts of the image in the equation : [ I ] = Jn { wi (Vs) |V 1 1 2 + a ( I - s ) + (3 w 2 (Vs) |VI- 
Vs | 2 } dxdy (page 1 1 , lines 1-4). 

b. The applicant argues that the Kimmel does not teach an iterative algorithm 
that processes each of the one or more resolution layers, wherein the iterative 
algorithm, for each of one or more iterations, calculates a gradient of a penalty 
functional, wherein the penalty functional includes a weight function that obtains values 
close to the logarithm of L over most parts of the image. The examiner disagrees. 
Kimmel teaches an iterative algorithm that processes each of the one or more resolution 
layers, wherein the iterative algorithm, for each of one or more iterations, calculates a 
gradient of a penalty functional, wherein the penalty functional includes a weight 
function that obtains values close to the logarithm of L over most parts of the image 
(pages 10-11 under 3. Main Loop and [ I ] = Jsi{wi (Vs) |VI| 2 + a(l-s) + p w 2 (Vs) 
|VI- Vs | 2 } dxdy at page 1 1 , lines 1-4). 

c. The applicant argues that the Kimmel does not teach processing the resolution 
layers using an iterative algorithm that processes each of the one or more resolution 
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layers, wherein the iterative algorithm, for each of one or more iterations, calculates a 
gradient of a penalty functional, wherein the penalty functional includes a weight 
function that obtains values close to the logarithm of L over most parts of the image. 
The examiner disagrees. Kimmel teaches processing the resolution layers using an 
iterative algorithm that processes each of the one or more resolution layers, wherein the 
iterative algorithm, for each of one or more iterations, calculates a gradient of a penalty 
functional, wherein the penalty functional includes a weight function that obtains values 
close to the logarithm of L over most parts of the image (pages 10-11 under 3. Main 
Loop and [ I ] = Jn { Wi (Vs) |V 1 1 2 + a ( I - s ) + (3 w 2 (Vs) |VI- Vs | 2 } dxdy at page 1 1 , 
lines 1-4). 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-2, 4-11, 13-21 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Kimmel et al "A Variational Framework for Retinex (XP-002243109)". 

As per claims 1 and 10, Kimmel teaches an image enhancement method, 
comprising: capturing an image; constructing a multi-resolution structure comprising one 
or more resolution layers (page 9, under 3.2.2. Multi-Resolution ); processing each 
resolution layer using an iterative algorithm having at least one iteration (pages 10-1 1 
under 3. Main Loop ); calculating a gradient of a penalty functional includes a weight 
function that obtains values close to the algorithm of the illumination of the image over 
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most parts of the image in the equation : [ I ] = Jn { Wi (Vs) |V 1 1 2 + a ( I - s ) + p w 2 (Vs) 
|VI- Vs | 2 } dxdy (page 1 1 , lines 1-4); projecting each processed resolution layer to a 
subsequent resolution layer (page 10, step (d) under 3. Main Loop ): up-calling each 
projected resolution layer to the subsequent resolution layer (page 11, under 4. Update 
the next resolution layer ): and using the projected resolution layers to estimate an 
illumination image (I, illumination image calculated). 

As per claims 2 and 1 1 , Kimmel teaches, for each of one or more iterations, 
computing an optimal line-search step size (pages 8-9 under 3.2.1 Projected 
Normalized Steepest Descent ). 

As per claims 4, 13, and 21, Kimmel teaches that the penalty functional is given 

by: 

[l] = /n{wi"(Vs)|VI | 2 + a(l-s) + (3w 2 (Vs)|VI-Vs| 2 }dxdy where wi and 
w 2 are non-linear functions of the gradient (page 1 1 , lines 1-4). 

As per claims 5 and 14, Kimmel teaches the iterative algorithm is a Projected 
Normalized Steepest Descent algorithm (pages 8-9 under 3.2.1 Projected Normalized 
Steepest Descent ). 

As per claims 6 and 15, Kimmel teaches the iterative algorithm is a Steepest 
Descent algorithm (pages 8-9 under 3.2.1 Projected Normalized Steepest Descent ). 

As per claims 7 and 16, Kimmel teaches a set of constraints comprises a 
constraint that the illumination is greater than the image intensity, L>S (I ^ s in Kimmel 
meet the requirement of L>S). 
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As per claims 8 and 17, Kimmel teaches applying penalty terms, the penalty 
terms, comprising: that the illumination is spatially smooth; that the reflectance is 
maximized; and that the reflectance is piece-wise smooth (pages 8-9 under 3.2.1 
Projected Normalized Steepest Descent ). 

As per claims 9 and 18, Kimmel teaches computing the reflectance image based 
on the captured image and the estimated illumination image; computing a gamma 
correction factor; applying the gamma correction factor to the estimated illumination 
image; and multiplying the gamma-corrected illumination image and the reflectance 
image, thereby producing a corrected image (page 13, figure 3). 

As per claim 19, Kimmel teaches a method for enhancing an image S, the image 
S comprising a reflectance R and an illumination L (page 2, under 1. Introduction lines 
1-7), the method comprising: constructing a multi-resolution image structure having one 
or more resolution layers (page 9, under 3.2,2. Multi-Resolution ): processing the 
resolution layers using an iterative algorithm (pages 10-11 under 3. Main Loop ) f wherein 
the iterative algorithm that processes each of the one or more resolution layers, wherein 
the iterative algorithm, for each of one or more iterations, calculates a gradient of a 
penalty functional, wherein the penalty functional includes a weight function that obtains 
values close to the logarithm of L over most parts of the image (pages 10-1 1 under 3^ 
Main Loop and [ I ] = Jn { Wi (Vs) |V 1 1 2 + a ( I - s ) + 3 w 2 (Vs) |VI- Vs | 2 } dxdy at page 
1 1 , lines 1-4); projecting the processed resolution layers onto a set of constraints, the 
set of constraints comprising boundary conditions and that L>S (pages 10-11 under 3. 
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Main Loop and I * s in Kimmel meet the requirement of L>S) and using the projected 
resolution layers to estimate an illumination image (I, illumination image calculated). 

As per claim 20, Kimmel teaches that the image S is a RGB domain color image, 
the method further comprising, mapping colors R, G, B of the image S into a 
luminance/chrominance color space, applying a correction factor to a luminance 
Layer, and mapping the luminance/chrominance colors back to the RGB domain (page 
12, under 4. Color Images ). 

3. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Yon Couso whose telephone number is (703) 305-4779. 
The examiner can normally be reached on Monday through Friday from 8:30 to 5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh Mehta, can be reached on (703) 308-5246. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



YJC 




October 28, 2004 



